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$\mathcal{A}_{M}[\phi]=\int d^{D_{X}}(\frac{1}{2}\partial_{\mu}\phi\partial^{\mu}\phi-\frac{1}{2}\mu^{2}\phi^{2}-\frac{g}{4}\phi^{4})_{\sim}$ . (1)
\phi (x) $T$ \mbox{\boldmath $\tau$}- ( $=$
$\frac{\partial^{2}}{\partial x^{0^{2}}}-\sum_{i=1}^{D-1}\frac{\partial^{2}}{\partial x:}rD$ $\hslash=1$ ):
$\tau_{n}(x_{1}, \cdots, x_{n})\equiv(\Psi_{0}, T\hat{\phi}(x_{1})\ldots\hat{\phi}(x_{n})\Psi_{0})$ , $n=0,1,2,$ $\cdots\circ$ (2)
$(\cdot, )$ Hilbert $\Psi_{0}$
Dyson-Schwinger ( D.-S. )
$\tau_{0}=1$
( $+\mu^{2}$ ) $\tau_{n}(x_{1}, \cdots, x_{n})+g\tau_{n+2}(x_{1}, x_{1}, x_{1}, x_{2}, \cdots, x_{n})$
$=-i \sum_{k=2}^{n}\delta^{D}(x_{1}-x_{k})\tau_{n-2}(x_{2}, \cdots, x_{k}^{\wedge}, \cdots, x_{n})$ ,
(3)
$n=1,2,3,$ $\cdots$






$(x_{n}^{0}, x_{n}))\equiv\tau_{n}((-ix_{1}^{0}, x_{1}),$ $\cdots$ , $(-ix_{n}^{0}, x_{n}))_{0}$ (4)
(3)
$(-\triangle+\mu^{2})S_{n}(x_{1}, \cdots, x_{n})+gS_{n+2}(x_{1}, x_{1}, x_{1}, x_{2}, \cdots, x_{n})$
$= \sum_{k=2}^{n}\delta^{D}(x_{1}-x_{k})S_{n-2}(x_{2}, \cdots,\hat{x}_{k}, \cdots, x_{n})$
(5)
$\{S_{n}\}$ $Z[J]$
$Z[J] \equiv\sum_{n=0}^{\infty}\frac{i^{n}}{n!}\int d^{D}x_{1}\cdots d^{D}x_{n}S_{n}J(x_{1})\cdots J(x_{n})$ (6)
(2) $(5)$
$[g \frac{\partial\partial\partial}{\partial iJ(x)\partial iJ(x)\partial iJ(x)}+(-\triangle+\mu^{2})\frac{\partial}{\partial iJ(x)}]Z[J]=iJ(x)Z[J]$ (7)
( $\phi$ )
$\frac{\delta A_{E}}{\delta\phi(x)}(\frac{\delta}{i\delta J})Z[J]=iJ(x)Z[J]$ (8)
(3) D-S
$Z[J]= \int\prod_{x}d\phi(x)e^{-A_{E}[\phi]}e^{i\int dx\phi(x)J(x)}/\int\prod_{x}d\phi(x)e^{-A_{E}[\phi]}$ (9)
$D=1$
$Z[J]$ $\phi(x)$ $d \mu(\phi)=\prod_{x}d\phi(x)e^{-A[\phi]}$
$/ \int\prod_{x}$ d\phi (x)CA[\phi ]
( )
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$e^{-A_{E}[\phi]}/ \int\Pi d\phi e^{-A_{E}}$
d\mbox{\boldmath $\mu$} $d\mu$
$R^{n},$ n $\in Z$
-



























$[ \int dzK(x,z)\frac{\delta}{\delta J(z)}-\int dz_{1}dz_{2}dz_{3}G(x, z_{1}, z_{2}, z_{3})\frac{\delta^{3}}{\delta\text{ }(z_{1})\cdots\delta J(z_{3})}]Z[J]$
(15)
$=J(x)Z[J]$
$K$ $G$ distribution $L^{2}$
$\eta_{n}(x)=\frac{1}{\sqrt{2^{n}n!\sqrt{\pi}}}H_{n}(x)e^{-\not\in x^{2}}$ , $n=0,1,2,$ $\ldots$ (16)
( $H_{n}$ $n$ Hermite ) $\{\eta_{n}\}$ $L^{2}$
$\eta_{n^{l}}s\in S\subset L^{2}$ ( $L^{2}$ Hilbert
$S$ Frechet Pa?) $Z[J]$
$J\in S$ $\eta_{n}$
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\sim : $Sarrow R^{\infty}$
$\iota[J]\equiv(J_{0}, J_{1}, J_{2}, \cdots)\in R^{\infty}$ ,
$J_{n}= \int dx\eta_{n}(x)$ $(x)\in R$
(17)
\sim $s$ $s$ $R^{\infty}$ s \sim
(5) $s$ Fr\’echet \sim
$\iota_{*}(\frac{\delta}{\delta\text{ }(x)}I=\sum_{n=0}^{\infty}\eta_{n}(x)\frac{\partial}{\partial J_{n}}$ (18)
s \iota $\iota^{*}h$ s $S$
K,G { $K_{n}$ ,m},{Gp)q,’)s} :
$K_{n,m}= \int dxdyK(x, y)\eta_{n}(x)\eta_{m}(x)$ ,
$G_{p)q)r,s}= \int dxdydzdwG(x, y, z, w)\eta_{p}(x)\eta_{q}(y)\eta_{r}(z)\eta_{s}(w)$ , (19)
$n,$ $m,p,$ $q,$ $r,$ $s=0,1,2,$ $\cdots$
D-S (15)










$( \alpha\frac{d}{d\text{ }}-\beta\frac{d^{3}}{dJ^{3}})Z(J)=JZ(J),\alpha,$ $\beta>0$ (21)










$\eta_{n}^{\sigma}(x)=\frac{11}{\sqrt{\sqrt{2}\sigma}\sqrt{2^{n}n!\sqrt{\pi}}}H_{n}(x/\sqrt{2}\sigma)e^{-\frac{x}{4\sigma}\tau}2$ $n=0,1,2,$ $\ldots$ (23)
$T^{1_{2}}$
\sim $\eta_{n}=\eta_{n}$ $\sigma>0$
$\iota^{\sigma}$ : $Sarrow s$ (24)
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$Z^{\sigma}[J]= \prod_{n=0}^{\infty}C((\iota^{\sigma}[J])_{n};K_{n}^{\sigma}, G_{n}^{\sigma})$ (26)
D-S
$A_{\sigma}[\phi]$
$= \frac{1}{2}\int dxdyK^{\sigma}(x, y)\phi(x)\phi(y)+\frac{1}{4}\int dxdydzdwG^{\sigma}(x, y, z, w)\phi(x)\phi(y)\phi(z)\phi(w)$
(27)
$\sigmaarrow\infty$ $K^{\sigma}$ Gauss $e^{-a(x-x_{0})^{2}}$ ,
$a>0,$ $x_{0}\in R$
$\int dxdyK^{\sigma}(x, y)e^{-a(x-x_{0})^{2}}e^{-b(y-yo)_{arrow\frac{1}{\sqrt{ab}}\int_{0}^{\infty}ab}^{2}}\sigma-\infty dp(p^{2}+\mu^{2})e^{-\pm 11}2(+)p^{2}e^{ip(x_{0}-yo)}$
(28)
$K^{\sigma}(x, y)_{\sigma-\infty} arrow\int_{0}^{\infty}\frac{dp}{2\pi}(p^{2}+\mu^{2})e^{ip(x-y)}$ ( $=- \frac{d^{2}}{dx^{2}}+\mu^{2}$ ) (29)
Gauss ( )
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$G^{\sigma}(x, y, z, w)_{b} arrow\infty\lambda\sum_{m=N+1}^{\infty}\frac{A(m)^{4}}{2m}\equiv g=const$. (30)
$A(m)$ $m$
$A^{\sigma}[ \phi]_{\sigma-\infty}arrow\frac{1}{2}\int dx\phi(x)(-\frac{d^{2}}{dx^{2}}+\mu^{2})\phi(x)+\frac{1}{4}g(\int dx\phi(x))^{4}\equiv A^{\infty}[\phi]$ (31)
$Z^{\sigma}$ $J$ D-S (3)
$\int dzK^{\sigma}(x, z)S_{2}^{\sigma}(z, y)+\int dz_{1}\cdots dz_{3}G^{\sigma}(x, z_{1}, \cdots.z_{3})S_{4}^{\sigma}(z_{1}, \cdots, z_{3}, y)=\delta(x-y)$
$Z^{\sigma}$ $\mathcal{A}^{\infty}$ $S_{n}^{\infty}=\lim_{\sigmaarrow\infty}S_{n}^{\sigma}$
$(- \frac{d^{2}}{dx^{2}}+\mu^{2})S_{2}^{\infty}(z, y)+g\int dz_{1}\cdots dz_{3}S_{4}^{\infty}(z_{1}, \cdots, z_{3}, y)=\delta(x^{-}-y)$ (32)
Gauss
$S_{2}^{\sigma}(x, y)_{\sigma-\infty}arrow\int_{-\infty}^{\infty}\frac{dpd^{2}C}{2\pi dJ_{n}^{2}}(\text{ _{}n};p^{2}+\mu^{2}, \frac{2\pi^{2}\lambda}{p^{2}})|_{J_{*}=0^{e^{ip(x-y)}}}+const$. (33)
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